INTRODUCTION {#sec1-1}
============

The aim of postoperative analgesia is to provide subjective comfort with minimum side-effects, with early ambulation and restoration of function. Pain scores of 4--6 on a 10 visual analog scale (VAS) are not unusual after laparotomy and a large number of patients experienced moderate to severe pain.\[[@ref1]\] Moreover, in upper abdominal surgery, the severity of postoperative pain is higher, and it restricts the movement of diaphragm. This increases the incidence of respiratory complications (basal atelectasis, pneumonitis), hospital stay, cost, surgical morbidity, and mortality in such surgeries.

Regional analgesia with the local anesthetic drug via epidural catheter is established method of satisfactory postoperative pain management. Today, among local anesthetic drugs, ropivacaine is preferred due to its favorable sensory block profile and lower cardiovascular toxicity compared to others.\[[@ref2]\] Since it is less lipophilic than bupivacaine, its penetration is more selective for thin unmyelinated pain-transmitting nerve fibers compared to larger motor nerve fibers.\[[@ref3][@ref4]\]

Morphine in 1981, several studies have provided evidence of prolonged analgesia following its use but nausea/vomiting, pruritus, urinary retention, and respiratory depression are associated side-effects with epidural opioids.\[[@ref5][@ref6]\] Epidural tramadol also provides prolong postoperative pain relief with advantage of lack of respiratory depressant effect.\[[@ref7][@ref8]\]

Tramadol, a synthetic 4-phenyl-piperidine analog of codeine, is a racemic mixture of two enantiomers, with synergistic anti-nociceptive interaction.\[[@ref9]\] The (+) enantiomer has moderate affinity for the opioids μ receptor and inhibits serotonin uptake, and the (−) enantiomer is a potent norepinephrine synaptic release inhibitor. The result is an opioid with a lack of respiratory depressant effects despite an analgesic potency that has been shown to be approximately equal to that of pethidine in some studies.\[[@ref7][@ref10][@ref11]\] Furthermore, animal work has suggested that tramadol may have a selective spinal action.\[[@ref12][@ref13]\]

Review of previous literature on postoperative pain control after upper abdominal surgery reveals that the study was done in neonates and pediatrics age group using tramadol as an adjuvant to ropivacaine via caudal technique, while study in adult is lacking. Thus, aim of the present study was to evaluate postoperative analgesic efficacy and safety of single epidural injection of tramadol 1 and 2 mg/kg as adjuvant to 0.20% of ropivacaine in adults following upper abdominal surgery.

MATERIALS AND METHODS {#sec1-2}
=====================

After Institutional Ethical approval and written informed consent, 90 patients of American Society of Anaesthesiologist (ASA) classes I or II aged between 30 and 50 years, of either sex scheduled for elective upper abdominal surgery were included in this prospective, randomized-controlled, double-blinded trial from June 2013 to May 2014. After enrolment in study, patients were explained about postoperative pain assessment on 10-point of which 0 indicates \"no pain\" and 10 represented \"maximum unbearable pain.\" Patient with a history of end organ dysfunction, morbid obesity, pregnancy, hypersensitivity to local anesthetics or tramadol, and contraindication to epidural anesthesia were excluded from the study.

Premeditations included tablet alprazolam (0.25 mg) and tablet ranitidine (150 mg) administered orally with a sip of water on the evening before surgery, and 2 h before the scheduled procedure. After intravenous (i.v.) cannulation and attachment of standard monitor, anesthesia was induced with fentanyl 2 µg/kg i.v. plus propofol 2 mg/kg i.v. and tracheal intubation was facilitated with vecuronium bromide 0.1 mg/kg i.v. anesthesia was maintained with isoflurane 0.8--1.5%, nitrous oxide 50% in oxygen and fentanyl (1 µg/kg at 30 min interval). Following induction of anesthesia, patients were placed in the lateral decubitus position and an 18-gauge Tuohy needle (Epican Tuohy Needle^®^ 18G; Braun, Melsungen, Germany) was introduced at the T 10--11 interspace in the midline under all aseptic and antiseptic precaution. Epidural catheter was placed after locating the epidural space with the loss of resistance technique (using a syringe containing saline). After ensuring no cerebrospinal fluid or blood backflow from the epidural catheter, a test dose of 3 ml xylocaine containing epinephrine (1:200,000) was administered. The electrocardiogram (ECG) was observed for 2--3 min for tachycardia or T wave changes. In the absence of significant ECG change, patients were turned in the supine position for a surgical procedure under general anesthesia.

All patients were randomized (computer generated randomization and concealment via sealed opaque envelope technique) into three equal groups: The solution intended for Group R contained ropivacaine (0.20%), Group RT1 contained ropivacaine (0.20%) with tramadol (1 mg/kg) and Group RT2 contained ropivacaine (0.20%) with tramadol (2 mg/kg). The total volume of drug in either group was 10 ml and given epidurally at the start of incisional wound closure. Randomization was performed by an investigator involved in drug administration and data collection. Data analysis was carried out another investigator blinded to group allocation.

At the end of surgery, patients were extubated after reversal of neuromuscular blockade by injection myopyrrolate (neostigmine plus glycopyrrolate) and shifted to the postoperative care unit (POCU). Further patient care and monitoring were performed by another investigator unaware of group allocation.

Postoperative data for pain, sedation score, hemodynamic parameter, respiratory rate (RR), oxygen saturation were recorded at 0, 15, 30, 60 min then hourly up to 12 h after arrival in POCU. The incidence of associated side effects such as hypotension, bradycardia, nausea/vomiting, dizziness, pruritus, and respiratory depression was recorded during study.

Duration of analgesia of studied drug was defined as the time from study drug bolus epidural injection to the need for the first epidural analgesic requirement. Postoperatively pain was assessed using the 10-point VAS on which 0 indicates "no pain" 1--3-mild pain, 4--7-moderate pain, and 8--10-severe pain. When patient complained pain (VAS ≥ 4), 10 ml ropivacaine (0.20%) with tramadol 1 mg/kg was administered via epidural catheter and if pain relief was inadequate after 20 min, injection paracetamol 15 mg/kg was administered as rescue analgesic.

The sedation score was assessed using the Ramsay sedation score: 1 = anxious or restless, 2 = cooperative and oriented, 3 = asleep and responding to commands, 4 = asleep but strong response to stimulus, 5 = sluggish response to stimulus and 6 = no response to stimulus.

Hemodynamic variables (heart rate \[HR\], mean blood pressure) were monitored continuously. Incidence of hypotension (systolic blood pressure \<90 mmHg or \>25% below baseline) or bradycardia (\<50 beats/min), nausea vomiting, shivering, pruritus, dizziness was recorded and managed as per standard protocols.

Statistical analysis {#sec2-1}
--------------------

The sample size was calculated by power and sample size calculator. To detect a 20% difference in the primary outcome between the compared groups with a standard deviation of 25% (estimated from initial pilot observations), 80% power and 5% alpha error (two-sided); a sample size of 26 per group was required. We selected 30 patients per group to compensate for dropouts. Randomization was achieved with the help of computer-generated randomization and concealment via sealed opaque envelope technique. The patient as well as investigator carrying out observation was blinded to group allocation.

The statistical analysis was performed with IBM SPSS Statistics for Windows, Version 16.0 (IBM Corp., Armonk, NY, USA). The continuous variables were compared by one-way analysis of variance test. Discrete variables were compared by Fisher\'s exact test/Chi-square test, whichever appropriate. *P* \< 0.05 was considered significant.

RESULTS {#sec1-3}
=======

All enrolled patients (90) completed the study successfully, and the study groups were comparable in terms of demographic profile, baseline hemodynamic variables, ASA status, type of surgical procedure, i.v. fluid infused, estimated blood loss, and the duration of surgery \[[Table 1](#T1){ref-type="table"}\].

###### 

Comparison of demographic data, baseline parameters, and surgical characteristics between the groups (*n*=30)

![](AER-9-369-g001)

On comparing quality of postoperative analgesia between the groups, it was seen that VAS started increasing after 1 h in Group R, between 1 and 2 h in Group RT1 and after 2 h in Group RT2, but it was lower in Group RT2 than RT1 and R during study \[[Table 2](#T2){ref-type="table"}\]. Mean duration of analgesia after first epidural bolus of drug was significantly higher in Group RT2 (584 ± 58 min) when compared with RT1 (394 ± 46 min) or R Group (283 ± 35 min) \[[Table 3](#T3){ref-type="table"}\]. The incidence of nausea and vomiting was observed in 3% patients in Group R, 10% patients in Group RT1, and 16% in Group RT2. Sedation was observed in 6% patient of Group RT2, nil in Groups RT1 and R. None of the patients had hypotension, bradycardia, pruritus or respiratory depression or dizziness postoperatively during study period \[[Table 3](#T3){ref-type="table"}\].

###### 

Comparison of postoperative pain among the groups at different time interval (*n*=30)

![](AER-9-369-g002)

###### 

Comparison of postoperative analgesia and side effects between the groups (*n*=30)

![](AER-9-369-g003)

DISCUSSION {#sec1-4}
==========

Our study demonstrated that after upper abdominal surgery epidural tramadol 2 mg/kg with 0.2% ropivacaine provide more effective and longer-duration analgesia than 1 mg/kg tramadol with 0.2% ropivacaine or 0.2% ropivacaine alone.

We selected epidural ropivacaine in this study due to its relative better sensory than motor block profile and lower risk of cardiovascular toxicity compared to previous local anesthetics.\[[@ref2]\] Concentration was kept at 0.2% because Scott *et al*. in a dose-finding study with 0.1%, 0.2%, and 0.3% ropivacaine in patients undergoing abdominal surgery demonstrated that 0.2% ropivacaine 10 ml/h provided the best balance between analgesia and motor block.\[[@ref14]\]

We used epidural tramadol as adjuvant to 0.2% ropivacaine in this study. Prakash *et al*. suggested that addition of tramadol to caudally administered bupivacaine provided a dose-related increase in postoperative analgesia.\[[@ref15]\] Chrubasik *et al*. in his study on postoperative pain management in adult concluded that epidural tramadol provides effective, long-lasting analgesia with lack a respiratory depressant effect.\[[@ref16]\] Gunduz *et al*. made similar observations after epidural tramadol administration for postoperative pain management in children.\[[@ref17]\]

Previous studies are either with epidural tramadol alone or with bupivacaine or in pediatrics age groups or in lower abdominal/lower limb surgeries. On review of the literature, we are unable to find any study on postoperative pain relief using epidural ropivacaine with tramadol in adult upper abdominal surgeries, so we plan this study.

Our study revealed that the duration of postoperative analgesia was significantly longer with 2 mg/kg tramadol as adjuvant to 0.2% ropivacaine than 1 mg/kg of tramadol with 0.2% ropivacaine or 0.2% ropivacaine alone (584 ± 58 min in Group RT2, 394 ± 46 min in Group RT1 and 283 ± 35 in Group R). Delilkan and Vijayan reported that tramadol 100 mg given epidurally in adult patients had a long duration of effective analgesia compared to 0.25% bupivacaine (9.4 vs. 6 h).\[[@ref18]\] Siddik-Sayyid *et al*. and Rathie *et al*. in their study on epidural tramadol (100 mg) for postoperative pain relief found the duration of analgesia to be 10.26 + 2.73 h.\[[@ref19][@ref20]\] Fu *et al*. reported 11.5 h of analgesia with tramadol 50 mg and 12 h of analgesia with tramadol 75 mg but they observed lower visual pain scores in the 75 mg group.\[[@ref21]\]

There were no significant changes in HR, RR, and blood pressure from the baseline with the use of epidural tramadol with ropivacaine in this study. Ertugrul *et al*. findings on hemodynamic changes with epidural ropivacaine and tramadol were similar to our findings.\[[@ref22]\] Baraka *et al*. compared the perioperative hemodynamic status of two groups of patients undergoing major abdominal surgery who received morphine 4 mg and tramadol 100 mg epidurally and found no difference.\[[@ref23]\]

In this study, the incidence of nausea and vomiting was 16% in RT2 Group, 10% in RT1 Group, and 3% in R Group. Baraka *et al*. reported nausea and vomiting in 20% of patients with epidural tramadol.\[[@ref23]\] In another study, nausea and vomiting was observed in 50% of patients treated with tramadol epidurally; the incidence was less with smaller doses.\[[@ref18]\]

We observed sedation in 6% patient of Group RT2, nil in Groups RT1 and R during study. Vickers and Paravicini reported the incidence of 1.1% somnolence in their study with epidural tramadol.\[[@ref24]\] The incidence of pruritus and respiratory depression was nil during this study. Baraka *et al*. observed the incidence of 10% itching in of tramadol-treated patients.\[[@ref23]\] James *et al*. in his study concluded that with i.v. tramadol itching is not seen.\[[@ref25]\]

Our study has two main limitations. First, a different type of upper abdominal surgeries may have different severity of pain due to handling of tissues and diaphragmatic irritation that leads to a difference in dose and frequency of drug requirements. Second, these results may vary from studies performed on other ethnic groups considering the variations in subjective anesthetic sensitivity may contribute to differences in drug requirement.

Thus, we conclude from present study that epidurally both 1 mg/kg and 2 mg/kg tramadol as adjuvant to 0.2% ropivacaine were effective for postoperative analgesia in adult patients following upper abdominal surgery but epidural 2 mg/kg tramadol with 0.2% ropivacaine resulted in better quality and longer-duration of analgesia with slightly higher incidence of nausea and vomiting. However, we suggest that more prospective studies are required to recommend tramadol as a useful adjuvant to ropivacaine for enhancing postoperative analgesia in adult upper abdominal surgeries.
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